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(54) MULTI-LAYER PRINTED CIRCUIT BOARD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to reduce the 
total number of built-up layers by forming through holes with high 
density in a core board. 

SOLUTION: A main built-up layer 90A on the main face and a rear 
built-up layer 90B on the rear face are connected through a 
through hole 16 formed in a core board 30. The through hole 16 is 
filled with a filler 22, and a conductive layer 26a is formed in a way 
that the exposed face of the filler 22 from the though hole 1 6 is 
covered by the conductive layer 26a. An upper via hole 60 is 
connected to the conductive layer 26a. The conductive layer 26a 
is formed in a circular shape, and thereby the shape of a land of 
the through hole 16 is made circular. As a result, the through hole 
in the core board is formed with high density, and the number of 
built-up layers can be reduced. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by connputer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



CCIaim(s)] 

[Claim 1]In a multilayer printed wiring board with which it comes to form in both sides of a core substrate a 
buildup wiring layer to which a resin insulating layer between layers and a conductor layer were laminated 
by turns, and between each conductor layer was connected in a viahole, A multilayer printed wiring board, 
wherein it comes to form a wrap conductor layer in it in an exposed surface from a through hole of this 
bulking agent while a through hole formed in said core substrate is filled up with a bulking agent, and a 
viahole is connected to the conductor layer. 

[Claim 2]The multilayer printed wiring board according to claim 1, wherein a pitch interval of a through hole 
formed in said core substrate is 700 micrometers or less. 

[Claim 3]The multilayer printed wiring board according to claim 1 or 2 with which a conductor circuit which 
constitutes a conductor layer is wired towards an outer peripheral direction of a substrate In said buildup 
wiring layer of both sides of said core substrate. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]Especially this invention relates to the multilayer printed wiring board with which it 
comes to form in both sides of a core substrate the buildup wiring layer by which the resin insulating layer 
between layers and the conductor layer were laminated by turns about a multilayer printed wiring board. 
[0002] 

[Description of the Prior Art]In recent years, the package substrate which mounts an IC chip corresponds 
to the miniaturization or improvement in the speed of electronic equipment accompanying progress of 
electronic industry, and the densification by a fine pattern and what has high reliability are called for. As 
such a package substrate, that by which the build up multilayer interconnection layer was formed in both 
sides of a multilayered-cores board is indicated by the "surface mount technology" and PCT/JP 96/No. 
02608 of the 1997 . January item. 

[0003]In the package substrate concerning the conventional technology of upper **, the inner layer pad 
which wired from the through hole was provided in the surface of the multilayered-cores board, and 
connection between the conductor layer in a multilayered-cores board and a buildup wiring layer was made 
by connecting a viahole to this inner layer pad. or [ namely, / adding the inner layer pad 226b for the 
viahole connection with the upper layer to the land 226a of the through hole 216, as shown in drawing 8 
(A) ] — or, As shown in drawing 8 (B), the inner layer pad 226b for viahole connection was connected with 
the land 226a of the through hole 216 via the wiring 226c. 
[0004] 

[Problem(s) to be Solved by the Invention]However, in the land shape of the conventional technology 
shown in drawing 8 ( A) or drawing 8 ( B), in order to maintain the insulation between inner layer pads, the 
through hole interval exceeded 750 micrometers, and this had restricted the number of formation of the 
through hole to a multilayered-cores board. 

[0005]On the other hand, the package substrate laid the IC chip in the vamp allocated in the center by the 
side of the surface, and has connected to a mother board the vamp formed all over the back side. That is, 
within the buildup wiring layer of a package substrate, the conductor circuit formed in the resin insulating 
layer between each class was taken about to the outer peripheral direction of the substrate, and it has 
connected with a vamp on the back, spreading to an outer peripheral direction from the vamp allocated in 
the center by the side of the above-mentioned surface. 

[0006]In the package substrate, many vamps on the back are formed rather than the number of the vamps 
by the side of the surface. This is because it is connected to the vamp by the side of the surface while the 
wiring from two or more vamps on the back is unified. It is desirable when that wiring can be unified makes 
a number of layers the minimum for the number of layers of the upper buildup wiring layer and a lower layer 
buildup wiring layer equally at the same pace here by the buildup wiring layer formed in the side front of a 
core substrate, and the buildup wiring layer formed in the back side. However, the number of the through 
holes which can be formed in a multilayered-cores board as mentioned above is restricted. For this reason, 
in the package substrate of conventional technology, after a certain grade unified wiring in the buildup 
wiring layer on the back side, it let the through hole of the multilayered-cores board pass, and had 
connected with the buildup wiring layer on a side front. That is, in the buildup wiring layer on the side front, 
since the density of wiring has fallen, only the number of layers which is essentially the same as the buildup 
wiring layer on the back side is not needed. However, since curvature would occur from asymmetry if the 
number of layerses of the buildup wiring layer of a rear surface are made to differ, the number of layers of 
the rear surface was made the same. That is, since the number of the through holes formed in a 



JP.11-307936,A [DETAILED DESCRIPTION] 



2/11 



multilayered-cores board was restricted, in addition to having to increase the number of layers of the 
buildup wiring layer on the back side, the buildup wiring layer on the side front had to be formed in the 
number of layers equal to the back side in which this number of layers increased. 

[0007]Namely, in the multilayer printed wiring board (package substrate) of conventional technology, Since 
the number of layers of the buildup layer was increased, the reliability of connection of an up-and-down 
layer fell, and the cost of the package substrate went up and there was a problem that the thickness and 
weight of a package substrate will become large more than needed. 

[0008]this invention is made in order to solve the technical problem mentioned above, and it comes out. 
the purpose is to carry out densification of the through hole boiled and formed, and there is in providing 
the multilayer printed wiring board which can reduce the number of layers of a buildup layer. 

[0009] 

[Means for Solving the Problem]Artificers did the knowledge of connecting a viahole directly on a 
conductor layer formed so that a through hole might be covered rather than connecting a viahole and a 
through hole via a inner layer pad, as a result of inquiring wholeheartedly towards realization of the above- 
mentioned purpose. Thereby, shape of a through hole can be made circular and the number of formation of 
a through hole can be increased. 

[001 0]A multilayer printed wiring board of this invention to both sides of a multilayered-cores board which 
has a conductor layer. Come to form a buildup wiring layer to which a resin insulating layer between layers 
and a conductor layer were laminated by turns, and between each conductor layer was connected in a 
viahole, and to said multilayered-cores board. It makes to form two or more through holes of 700 
micrometers or less for a pitch interval, to come to form a wrap conductor layer in an exposed surface 
from a through hole of this bulking agent, while the through hole is filled up with a bulking agent, and to 
connect a viahole to the conductor layer into a technical feature. As for a bulking agent with which a 
through hole is filled up, in the above-mentioned multilayer printed wiring board concerning this invention, it 
is preferred to become metal particles from thermosetting or thermoplastic resin. 

[001 1]A multilayer printed wiring board of this invention is a through hole established in a core substrate 
being filled up with a bulking agent, and a wrap conductor layer's being further formed in an exposed 
surface from a through hole of this bulking agent, and connecting a viahole to this conductor layer. The 
feature is that it made it into a buildup wiring layer and structure of making connection of a through hole. 
According to composition of such this invention, a dead space is lost by making a field of through hole right 
above function as a inner layer pad, And since it is not necessary to wire a inner layer pad for connecting 
with a viahole from a through hole, land shape of a through hole can be made into a perfect circle. As a 
result, arrangement density of a through hole provided into a multilayered-cores board can improve, the 
number of through holes can be increased, and a signal wire of a buildup wiring layer on the back side can 
be connected to a surface buildup layer via this through hole. 

[0012]So, leading about to a periphery of a substrate of a conductor circuit can be performed by a buildup 
layer of both the surface and a rear face. As mentioned above, while wiring from two or more vamps on the 
back is unified, are connected to a vamp by the side of the surface with a multilayer printed wiring board, 
but. By forming a through hole by required density, since wiring can be unified at the same pace by a 
buildup wiring layer formed in a side front and the back side, a number of layers of a buildup wiring layer 
formed in a side front and the back side can be reduced. 700 micrometers or less are required for a pitch 
of said through hole. By being referred to as 700 micrometers or less, the number of through holes can be 
carried out more than ??? (a piece/substrate), and a signal wire can be certainly connected to a buildup 
layer on the back from the surface. 

[001 3]A core substrate may be multilayered in a multilayer printed wiring board of such this invention. This 
multilayered-cores board laminates a conductor layer and prepreg by turns, and is formed. For example, it 
is formed by laminating prepreg which cloth or a nonwoven fabric of glass fiber or an aramid fiber was 
impregnated with resin, and was used as B stage copper foil, the circuit board, and by turns, ranking 
second, carrying out hot press and unifying. 

[001 4]As for a bulking agent filled up with a multilayer printed wiring board of this invention into a through 
hole, it is preferred to consist of metal particles, thermosetting resin, and a hardening agent, or to consist 
of metal particles and thermoplastic resin, and it may add a solvent if needed. If metal particles are 
contained such a bulking agent, in order to unite with a plating film of a conductor layer which metal 
particles are exposed and is formed on it via these exposed metal particles by grinding that surface, It 
becomes difficult to generate exfoliation in an interface with a conductor layer also under severe heat- 
and-high-humidity conditions like PCT (pressure cooker test). Since a through hole where a metal 
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membrane was formed in a wall surface is filled up with this bulking agent, migration of a metal ion does not 
generate it. 

[0015]As metal particles, copper, gold, silver, aluminum, nickel, titanium, chromium, tin/lead, palladium, 
PURACHINA, etc. can be used. As for particle diameter of these metal particles, 0.1-50 micrometers is 
good. This is because a copper surface oxidizes that it is less than 0,1 micrometer, wettability to resin 
worsens, and printing nature will worsen on the other hand if it exceeds 50 micrometers. 30 - 90wt% of 
loadings of these metal particles are good to entire volume. This is because the adhesion of lid plating will 
worsen if less than 30wt%, and printing nature will get worse on the other hand if 90wt% is exceeded. 
[0016]As resin used, epoxy resins, such as a bisphenol A type and a bisphenol female mold, Fluoro-resins, 
such as phenol resin, polyimide resin, and polytetrafluoroethylene (PTFE), bismaleimide triazine (BT) resin, 
FEP, PFA, PPS, PEN, PES, nylon, aramid, PEEK, PEKK. PET, etc. can be used. As a hardening agent, 
hardening agents, such as an imidazole series, a phenol system, and an amine system, can be used. 
[0017]As a solvent, NMP (normal methyl pyrrolidone), DMDG (diethylene glycol dimethyl ether), KISANON, 
methyl cellosolve, methyl-cellosolve acetate, methanol, ethanol, butanol, propanoi, etc. can be used to 
cyclohexanol of glycerin, water, 11, or 2- or 3- and cycle. 

[0018]As for this bulking agent, it is desirable that it is non-conducting. It is because the non-conducting 
of cure shrinkage is smaller and exfoliation with a conductor layer and a viahole does not take place easily. 
[0019]It is desirable to form a roughened layer in a wall conductor surface of a through hole where a 
bulking agent was filled up with a multilayer printed wiring board of this invention. A roughened layer is 
formed in a conductor surface of a through hole wall because a bulking agent and a through hole stick via a 
roughened layer and a crevice does not occur. If an opening exists between a bulking agent and a through 
hole, a conductor layer formed in right above [ of it ] with electrolysis plating, It will not become flat, or air 
in an opening expands thermally, and a crack and exfoliation are caused, and an opening is covered with 
water in one side, and it becomes a cause of migration or a crack. If this point and a roughened layer are 
formed, such poor generating can be prevented. 

[0020]In this invention, it is advantageous that a roughened layer which formed an exposed surface from a 
through hole of a bulking agent in a conductor surface of a through hole wall In the surface of a wrap 
conductor layer, and same roughened layer are formed. This is because adhesion with a resin Insulating 
layer between layers or a viahole is improvable by a roughened layer. If a roughened layer is especially 
formed in the side of a conductor layer, a crack generated towards a resin insulating layer between layers 
with these interfaces as the starting point with the shortage of adhesion of the conductor layer side and a 
resin insulating layer between layers can be controlled. 

[0021]As for thickness of a roughened layer formed in the surface of such a through hole wall or a 
conductor layer, 0.1-10 micrometers is good. This is because it will become a short cause between layers if 
too thick, and adhesion power with adherend will become low if too thin. What carried out oxidation 
(melanism)-reduction processing and formed a conductor of a through hole wall or the surface of a 
conductor layer as this roughened layer, a thing processed and formed by a mixed water solution of organic 
acid and the second copper complex, or a thing formed by plating processing of a copper-nickel 
phosphorus needleiike alloy is good. 

[0022]Let an oxidation bath (melanism bath), NaOH (10 g/l), and NaBH^ (6 g/l) be reduction baths for 
NaOH (10 g/l). NaClOg (40 g/l), and NagPO^ (6 g/l) by a method by oxidation (melanism)-reduction 

processing among these processings. 

[0023]In processing using a mixed water solution of the organic acid-second copper complex, it acts as 
follows under oxygen coexistence conditions, such as a spray and bubbling, and metallic foils, such as 
copper which is a conductor circuit, are dissolved. 

Cu+Cu(II)An ->2Cu(I)An/22Cu(I) — An/20 — n/402+nAH(aeration) ->2Cu(II)An+n/2H ^OA is a complexing 
agent (it acts as a chelating agent), and n is the coordination number. 

[0024]The second copper complex used by this processing has the good second copper complex of azoles. 
The second copper complex of these azoles acts as an oxidizer for oxidizing metallic copper etc. As azoles, 
diazole, triazole, and tetrazole are good. Imidazole, 2-methylimidazole, 2-ethylimidazole, 2-ethyl-4- 
methylimidazole, 2-phenylimidazole, 2-undecylimidazole, etc. are especially good. As for content of the 
second copper complex of these azoles, 1 to 15 % of the weight is good. It is because it excels in solubility 
and stability if it is within the limits of this. 

[0025]Organic acid is combined in order to dissolve copper oxide. As an example, any which are chosen 
from formic acid, acetic acid, propionic acid, butanoic acid, a valeric acid. KABURON acid, acrylic acid, 
crotonic acid, oxalic acid, malonic acid, succinic acid, glutaric acid, maleic acid, benzoic acid, glycoiic acid. 
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lactic acid, malic acid, and sulfamic acid or at least one sort is good. As for content of this organic acid, 0.1 
to 30 % of the weight is good. It is for maintaining the solubility of oxidized copper and securing solution 
stability. The first copper complex by which it was generated dissolves in an operation of acid, it combines 
with oxygen, and it turns into the second copper complex, and is again contributed to copper oxidation. In 
addition to organic acid, inorganic acid, such as Howe fluoric acid, chloride, and sulfuric acid, may be added. 

[0026]In order to assist the dissolution of copper and oxidation of azoles, halogen ion, for example, a 
fluorine ion, a chloride ion, a bromine ion, etc. may be added to an etching reagent which consists of this 
organic acid-second copper complex. This halogen ion can add and supply chloride, sodium chloride, etc. 
As for the amount of halogen ion, 0.01 to 20 % of the weight is good. It is because a formed roughened 
layer is excellent in adhesion with a resin insulating layer between layers if it is within the limits of this. 
[0027]An etching reagent which consists of this organic acid-second copper complex dissolves in water, 
and prepares the second copper complex and organic acid (necessity is accepted and it is the halogen ion) 
of azoles. 

[0028]In plating processing of a needlelike alloy which consists of copper-nickel phosphorus. It is desirable 
to use a plating bath of liquid composition which consists of 1-40 g/l of copper sulfate, 0.1-6.0 g/l of nickel 
sulfate, 10-20 g/l of citrate, 10-100 g/l of hypophosphite, 10-40 g/l of boric acid, and 0.01-10 g/l of 
surface-active agents. 

[0029]In this invention, a complex of thermosetting resin, thermoplastics or thermosetting resin, and 
thermoplastics can be used as a resin insulating layer between layers used by a buildup wiring layer. As 
thermosetting resin, an epoxy resin, polyimide resin, phenol resin, thermosetting polyphenylene ether (PRE), 
etc. can be used. As fluoro-resins, such as polytetrafluoroethylene (PTFE), Polyethylene 

terephthalate (PET), polysulfone (PSF), A polyphenylene sulfide (PPS), heat plasticity type polyphenylene 
ether (PPE), Polyether sulphone (PES), polyether imide (PEI), Poly phenylene sulfone (PPES), an ethylene 
tetrafluoride 6 fluoridation propylene copolymer (FEP), An ethylene tetrafluoride perphloro alkoxy 
copolymer (PFA), polyethylenenaphthalate (PEN), a polyether ether ketone (PEEK), polyolefin system resin, 
etc. can be used. As a complex of thermosetting resin and thermoplastics, epoxy resin-PES, epoxy resin- 
PSF, epoxy resin 1PPS, epoxy resin-PPES, etc. can be used. 

[0030]In this invention, a glass-fabrics impregnating resin complex can be used as a resin Insulating layer 
between layers. As this glass-fabrics impregnating resin complex, there are glass-fabrics impregnating 
epoxy, glass-fabrics impregnating bismaleimide triazine, glass-fabrics impregnating PTFE, being glass- 
fabrics impregnated PPE, glass-fabrics impregnating polyimide, etc. 

[0031 ]In this invention, adhesives for nonelectrolytic plating can be used as a resin insulating layer between 
layers. A thing which it comes to distribute in heat resistant resin which is not hardened [ from which a 
heat resistant resin particle of fusibility becomes acid or an oxidizer by which curing treatment was carried 
out with poor solubility by curing treatment as these adhesives for nonelectrolytic plating at acid or an 
oxidizer ] is the optimal, dissolution removal of the heat resistant resin particle is carried out by processing 
this reason with acid or an oxidizer — the surface — an octopus — it is because a roughened surface 
which consists of ajar-like anchor can be formed. 

[0032]In the above-mentioned adhesives for nonelectrolytic plating, as said heat resistant resin particle by 
which especially curing treatment was carried out, ** Floe which mean particle diameter condenses heat 
resistant resin powder of 10 micrometers or less, and ** mean particle diameter made condense heat 
resistant resin powder of 2 micrometers or less. Heat resistant resin powder and mean particle diameter 
whose mean particle diameter is 2-10 micrometers ** A mixture with heat resistant resin powder of 2 
micrometers or less, ** False particles to which one sort is made to come to adhere even if the surface of 
heat resistant resin powder whose mean particle diameter is 2-10 micrometers has little mean particle 
diameter either as for heat resistant resin powder of 2 micrometers or less or inorganic powder, ** heat 
resistant resin powder a mixture with heat resistant resin powder below 2 micrometers and whose ** mean 
particle diameter heat resistant resin powder and mean particle diameter whose mean particle diameter is 
0.1-0.8 micrometer exceed 0.8 micrometer, and are 0.1-1.0 micrometer, and ************ — even if small 
[ either ], it is desirable to use one sort. It is because these can form a more complicated anchor. A 
complex of the above-mentioned thermosetting resin, thermoplastics, thermosetting resin, and 
thermoplastics can be used for heat resistant resin used with these adhesives for nonelectrolytic plating. 
[0033]In this invention, a conductor circuit formed on a conductor layer (a wrap thing is included for a 
bulking agent with which a through hole was filled up) formed on a multilayered-cores board, and a resin 
insulating layer between layers is connectable by a viahole. In this case, a viahole may be filled up with a 
Diatine film or a bulking asent. 
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[0034] 

[Embodiment of the Invention]Hereafter, the multilayer printed wiring board of this invention is explained 
with reference to figures. Drawing 6 s hows the section of the multilayer printed wiring board concerning the 
embodiment of this invention. The buildup wiring layers 90A and 90B are formed in the surface and the rear 
face of the multilayered-cores board 30. These built-up layers 90A and 90B consist of the resin insulating 
layer 50 between layers in which the viahole 60 and the conductor circuit 58 were formed, and the resin 
insulating layer 150 between layers in which the viahole 160 and the conductor circuit 158 were formed. 
[0035]The solder bump 76U for connecting with the vamp (not shown) of an IC chip is formed in the 
surface side, and the solder bump 76U for connecting with the vamp (not shown) of a mother board is 
formed in the rear-face side. Within the multilayer printed wiring board, the conductor circuit from the 
solder bump 76U linked to an IC chip is wired towards the outer peripheral direction of a substrate, and is 
connected to the solder bump 76D linked to the mother board side. The built-up layer 90A on a side front 
and the built-up layer 90B on the back side are connected via the through hole 16 formed in the core 
substrate 30. 

[0036]That is, this through hole 16 is filled up with the bulking agent 22, and the conductor layer 26a is 
formed so that the exposed surface from the through hole 16 of this bulking agent 22 may be covered. And 
the viahole 60 by the side of the upper layer is connected to this conductor layer 26a, The solder bumps 
76U and 76D are formed in the conductor circuit 158 which the upper viahole 160 was connected to the 
conductor circuit 58 connected to this viahole, and was connected to this viahole 1 60 or the viahole 1 60 in 
it. 

[0037]The top view of the core substrate 30 of the multilayer printed wiring board shown In drawing 6 , i.e., 
the B-B section in drawing 6 . is shown in drawing 7. Here, the conductor layer 26a formed in the bulking 
agent upper part in the through hole 16 is formed circularly, and as mentioned above with reference to 
drawing 6 . the viahole 60 is directly connected to this conductor layer 26a. A dead space is lost because 
you make it function as the inner layer pad 226b which mentioned above the field of through hole 16 right 
above with reference to drawing 8 (A) and drawing 8 (B) by connecting in this way, And since the inner 
layer pad 226b for connecting with the viahole 60 from the through hole 16 is not added, land shape of the 
through hole 16 can be made circular. As a result, the number of through holes can be increased by raising 
the arrangement density of the through hole 16 provided into the muitllayered-cores board 30. 
[0038]So, leading about to the periphery of the substrate of a conductor circuit can be performed by the 
buildup layers 90A and 90B of both the surface and a rear face. As mentioned above, while the wiring from 
two or more vamps on the back is unified, are connected to the vamp by the side of the surface with a 
multilayer printed wiring board, but. Wiring can be unified at the same pace by the buildup wiring layers 90A 
and 90B formed in a side front and the back side by forming a through hole by required density. Thereby, 
the number of layers of the buildup wiring layers 90A and 90B formed in a side front and the back side can 
be reduced. 

[0039]As for a pitch, although the pitch of a through hole is 600 micrometers in the core substrate 30 
shown in drawing 6, it is desirable to use 700 micrometers or less. By being referred to as 700 micrometers 
or less, the number of through holes can be carried out above (a piece/substrate), and a signal wire can be 
certainly connected to a buildup layer on the back from the surface. 

[0040]Then. an example is given and how to manufacture the multilayer printed wiring board shown in 
drawing 6 is explained concretely. Although the method described below is related with the manufacturing 
method of the multilayer printed wiring board by a semiadditive process, by the manufacturing method of 
the multilayer printed wiring board in this invention, a fully-additive process, a multi-lamination process, 
and the pin lamination method can be used for it. 

[0041](1) The production core substrates of the core substrate 30 laminate prepreg, and are formed. To 
the cloth or nonwoven fabric of glass fiber or an aramid fiber, for example, an epoxy resin. It is formed by 
laminating the prepreg which it impregnated with polyimide resin, bismaleimide triazine resin, fluoride 
material fat (polytetraflu ore ethylene etc.), etc., and was used as B stage, ranking second, carrying out hot 
press and unifying. As the circuit board on a core substrate, what provided the copper pattern can be used 
by providing and etching etching resist into both sides of double-sided copper clad laminate, for example. 
[0042](2) Vacate a breakthrough for the formation **. multilayered-cores board of the through hole 16 with 
a drill etc., perform nonelectrolytic plating to the wall surface and substrate face of a breakthrough, and 
form the through hole 16 in them. As nonelectrolytic plating, copper plating is good, when a substrate face 
is resin with bad covering power of plating like a fluoro-resin, surface treatment which consists of organic 
metal sodium, such as a pretreating agent (trade name: — Junkosha: — tetra — dirty) and plasma 
treatment, is performed. 
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[0043]** . Next, electrolysis plating is performed for thickness attachment. As this electrolysis plating, 
copper plating is good. 

** . And further, roughening treatment of a through hole wall and the electrolysis plating membrane surface 
is carried out, and the roughened layer 20 is formed. There is what is depended on melanism (oxidation)- 
reduction processing, a thing which carried out spray treatment of the mixed water solution of organic acid 
and the second copper complex, and formed it, or a thing to depend on a copper-nickel phosphorus **** 
alloy plating in this roughened layer. 

[0044](3) Fill up with the bulking agent 22 of composition of having mentioned above the through hole 16 
formed with the restoration **, above (2) of the bulking agent. By applying in print processes on the 
substrate which laid the mask which provided the opening In the through hole portion, a through hole is 
made to fill up with a bulking agent, and, specifically, it is dried and stiffened after restoration. 
[0045]In this bulking agent, in order to raise the adhesion power of metal particles and resin, surface-of- 
metal modifiers, such as a silane coupling agent, may be added. Inorganic bulking agents, such as defoaming 
agents, such as an acrylic defoaming agent and a silicon system defoaming agent, silica, alumina, talc, may 
be added as other additive agents. A silane coupling agent may be made to adhere on the surface of metal 
particles. 

[0046]Such a bulking agent is printed on condition of the following, for example. That is, it prints on 
squeegee indentation: 1mm conditions Cu paste viscosity:120 Pa-s and squeegee speed:13mm/sec using 
the printing mask board of the meshed plate made from Tetron, and a 45 ** angle squeegee. 
[0047]** . Polish removes the roughened layer of the electrolysis plating membrane surface of the bulking 
agent and substrate overflowing from a through hole, and flattening of the substrate face is carried out. A 
belt Sander and buffing of polish are good. 

[0048](4) After giving a catalyst core to the surface of the substrate which carried out flattening with the 
formation **. above (3) of the conductor layer 26a (it is a wrap conductor layer about the conductor circuit 
and bulking agent on a multilayered-cores board). Noneiectrolytic plating is performed, an electroless 
plating film about 0.1 ~5 micrometers thick is formed, electrolysis plating is performed further if needed, and 
a 5-25-micrometer-thick electrolysis plating film is provided. Next, a photosensitive dry film is laminated by 
hot press, the photomask film (glass Is good) in which the pattern was drawn is laid, after exposing on the 
surface of a plating film, negatives are developed on it with a developing solution, and etching resist is 
provided in it. And a wrap conductor layer 26a portion Is formed for a conductor circuit portion and the 
bulking agent 22 by carrying out dissolution removal of the conductor of an etching-resist agenesis portion 
with an etching reagent. As the etching reagent, persulfate solution, such as solution of sulfuric acid- 
hydrogen peroxide, ammonium persulfate, sodium persulfate, potassium persulfate, and the solution of ferric 
chloride or a cupric chloride are good. 

[0049]** . And after exfoliating and using etching resist as the independent conductor circuit 14 and the 
conductor layer 26a, the roughened layer 27 is formed in the conductor circuit 14 and the surface of the 
conductor layer 26a. If the roughened layer 27 is formed in the surface of the wrap conductor layer 26a for 
the conductor circuit 14 and a bulking agent, since the conductor is excellent in adhesion with the resin 
insulating layer between layers, the crack on the basis of the interface of the side of a wrap conductor 
layer and a resin insulating layer will not generate a conductor circuit and a bulking agent. By one side, 
adhesion with the viahole to which a wrap conductor layer is electrically connected is improved in a bulking 
agent. The formation method of this roughened layer is as having mentioned above, and there is melanism 
(oxidation)-reduction processing, a needlelike alloy plating, or the method of etching and forming. 
[0050]After roughening, in order to lose unevenness resulting from the conductor layer 26a of a substrate 
face, it may grind and smooth until it is applied and filled up with the resin 28 between conductor circuits, it 
hardens this and a conductor exposes the surface. It Is desirable to use as resin the resin which consists 
of bisphenol type epoxy resin, such as a bisphenol A type epoxy resin and bisphenol F type epoxy resin, an 
imidazole hardening agent, and an inorganic particle. It is because viscosity of bisphenol type epoxy resin is 
low and it is easy to apply. Since a solvent does not need to be used for bisphenol F type epoxy resin, it 
can prevent the crack and exfoliation resulting from a solvent volatilizing at the time of heat cure, and is 
advantageous. And it is still more desirable to provide a roughened layer in a conductor layer surface after 
polish. 

[0051]The following processes are employable as a formation method of a conductor layer. Namely, plating 
resist is formed in the substrate which finished the process of aforementioned (1) - (3), Subsequently, 
perform electrolysis plating to a resist agenesis portion, and a conductor circuit and a conductor layer 
portion are formed, On these conductors, the Howe stannous fluoride, the Howe lead fluoride, fluoroboric 
acid, After forming a solder plating film using the electrolysis solder plating liquid which consists of 
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peptone, plating resist is removed, etching removal of the electroless plating film and copper foil under the 
plating resist is carried out, an independent pattern is formed, further, dissolution removal of the solder 
plating film is carried out in Howe fluoric acid solution, and a conductor layer is formed. 
[0052](5) Form the resin insulating layer between layers on formation **. of the resin insulating layer 50 
between layers, the conductor circuit 58, and the viahole 60, thus the produced wiring board. As the resin 
insulating layer 50 between layers, the complex of thermosetting resin, thermoplastics or thermosetting 
resin, and thermoplastics can be used. In this invention, the adhesives for noneiectrolytic plating mentioned 
above as resin insulation between layers can be used. The resin insulating layer between layers is formed 
by applying the non-sclerosing solution of these resin, or bonding by thermo-compression and laminating 
resin of film state. 

[0053]** . Next, in order to secure an electrical link with the lower layer conductor circuit (through hole) 
covered by the resin insulating layer between this layer, an opening is provided in the resin insulating layer 
50 between layers. Punching of this opening is performed in exposure and a development, when the resin 
insulating layer between layers consists of photopolymers, and when consisting of thermosetting resin or 
thermoplastics, it is performed in a laser beam. At this time, there are carbon dioxide gas laser, ultraviolet 
laser, excimer laser, etc. as a laser beam used. Desmear treatment may be performed when drilling is 
carried out in a laser beam. This desmear treatment can be performed using the oxidizer which consists of 
solution, such as chromic acid and a permanganate, and may be processed by oxygen plasma etc. 
[0054]** . After forming the resin insulating layer 50 between layers which has an opening, the surface is 
roughened if needed. When the adhesives for noneiectrolytic plating mentioned above are used as a resin 
insulating layer between layers, the surface is processed with an oxidizer, and only a heat resistant resin 
particle is removed selectively and roughened. Even when thermosetting resin and thermoplastics are used, 
the surface roughening treatment by the oxidizer chosen from solution, such as chromic acid and a 
permanganate, is effective, the case of resin, such as fluoro~resins (polytetrafluoroethylene etc.) which are 
not roughened in an oxidizer, — plasma treatment and tetra — the surface is roughened by dirty **. 
[0055]** . Next, the catalyst core for noneiectrolytic plating is given. Generally, a catalyst core is palladium 
tin colloid, immerses, dries and heat-treats a substrate in this solution, and fixes a catalyst core to the 
resin surface. Metal nuclei can be driven into the resin surface by CVD, weld slag, and plasma, and it can 
be considered as a catalyst core. In this case, metal nuclei will be embedded on the resin surface, and 
since plating deposits focusing on these metal nuclei and a conductor circuit is formed, adhesion with resin 
and a conductor circuit can secure adhesion also bad resin like resin and the fluoro-resins 
(polytetrafluoroethylene etc.) which are hard to roughen. As these metal nuclei, at least one or more sorts 
chosen from palladium, silver, gold, platinum, titanium, copper, and nickel are good. Below 20microg/cm^ of 
the quantity of metal nuclei is good. It is because metal nuclei must be removed if this quantity is 
exceeded. 

[0056]** . Next, noneiectrolytic plating is performed to the surface of the resin insulating layer between 
layers, and the electroless plating film 52 is formed in the whole surface. 0.1-5 micrometers of thickness of 
the electroless plating film 52 are 0.5-3 micrometers more desirably. 

** . And plating resist is formed on an electroless plating film, plating resist laminates a photosensitive dry 
film as mentioned above — exposure — a development is carried out and it is formed. 
** . Electrolysis plating is performed further. As for the electrolysis plating film 56, 5-30 micrometers is 
good. Although electrolysis plating is only performing thickness attachment in the figure, it is desirable to 
fill up with an electrolysis plating film the crevice which forms a viahole. 

** . And further, after exfoliating plating resist, dissolution removal of the electroless plating film under the 
plating resist is carried out by etching, and the independent conductor circuit 58 and the viahole 60 are 
formed. A conductor circuit (a viahole is included) is formed. As an etching reagent, persulfate solution, 
such as solution of sulfuric acid-hydrogen peroxide, ammonium persulfate, sodium persulfate, potassium 
persulfate, and the solution of ferric chloride or a cupric chloride are good, furthermore — making it the 
same — the resin insulating layer 150 between layers, and the viahole 160 — already — 1 stratification is 
carried out. 
[0057] 

[Example]Hereafter, the example of the manufacturing process of a multilayer printed wiring board is 
concretely described with reference to drawing 1 - drawing 5 . 

(1) Let copper clad laminate 30A which the 1 8-micrometer copper foil 12 laminates to both sides of the 
core substrate 30 which consists of 0,5-mm-thick glass epoxy resin or BT (bismaleimide triazine) resin be 
a charge of a start material (refer to drawing 1 (A)). Etching resist was provided in these both sides, the 
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etching process was carried out with the sulfuric acid-hydrogen-peroxide-solution solution, and the core 
substrate 30 which has the conductor circuit 14 was obtained ( drawing 1 (B)). 

[0058](2) Next, with the pitch interval of 600 micrometers, drill a hole through the breakthrough 16 300 
micrometers in diameter to the core substrate 30 with a drill (refer to drawing 1 ( O). and it ranks second 
to it, Palladium tin colloid was made to adhere, nonelectrolytic plating was performed by the following 
presentation, and the 2-micrometer electroless plating film 1 8 was formed all over the substrate 30 (refer 
to drawing 1 (D)). 
[Nonelectrolytic plating solution] 

EDTA 150 g/l copper sulfate 20 g/IHCHO 30 ml/INaOH 40 g/lalpha and alpha'-bipyridyl 80 mg/IPEG 0.1 g/l 
[Nonelectrolytic plating conditions] It is 70 ** In the degree of solution temperature, and is 30 minutes. 
[0059](3) The substrate 30 in which the conductor (the through hole 16 is included) which consists of the 
non-electrolytic copper plating film 18 with the above (2) was formed, NaOH (10 g/l), NaClOg (40 g/l) after 

washing in cold water and drying, The oxidation reduction process which makes a reduction bath an 
oxidation bath (melanism bath), NaOH (10 g/l), and NaBH^ (6 g/l) was presented with NagPO^ (6 g/l), and 

the roughened layer 20 was formed in all the surfaces of the conductor 18 including the through hole 16 
(refer to drawing 1 (E)), 

[0060](4) Next, the bulking agent 22 (Tatsuta Electric Wire & Cable non-conducting stopgap copper paste, 
trade name:DD paste) including a copper grain child with a mean particle diameter of 10 micrometers was 
filled up and stiffened [ dry and ] by screen-stencil to the through hole 16 (drawing 2 (F)). And the bulking 
agent 22 overflowing from the roughened layer 20 and the through hole 16 of the conductor 18 upper 
surface, # The belt sander polish using the belt abrasive paper (made by Sankyo Rikagaku) of 600 removed, 
buffing for removing the crack by this belt sander polish further was performed, and flattening of the 
surface of the substrate 30 was carried out (refer to drawing 2 (G)). Thus, the substrate 30 which the 
internal surface and the resin filler 22 of the through hole 16 stuck firmly via the roughened layer 20 is 
obtained. 

[0061](5) The 0.6-micrometer-thick non-electrolytic copper plating film 23 was formed in the substrate 30 
surface which carried out flattening with the above (4) by giving a palladium catalyst (product made from 
ATOTEKKU), and performing non-electrolytic copper plating according to the conditions of the above (2) 
(refer to drawing 1 (H)). 

[0062](6) Subsequently, perform electrolytic copper plating on condition of the following, and the 15- 
micrometer-thick electrolytic copper plating film 24 is formed, The portion which serves as the wrap 
conductor layer (it becomes a circular through hole land) 26a in the bulking agent 22 which is a portion 
used as the conductor circuit 14, and with which thickness attached and the through hole 16 was filled up 
was formed ( drawing 2 (I)). 
[Electrolysis plating solution] 

Sulfuric acid 180 g/l Copper sulfate 80 g/l Additive agent (made in ATOTEKKU Japan, a trade name: 

KAPARASHIDO GL) 

1 ml/l[Electrolysis plating conditions] 

Current density 1 A/dm^ time 30 minutes Temperature Room temperature[0063](7) Stick a commercial 
photosensitive dry film on both sides of the substrate 30 in which the portion used as the conductor circuit 
1 4 and the conductor layer 26a was formed, and a mask is laid in them, The development was carried out 
by exposure and 0.8% sodium carbonate by 100 mJ/cm^ and the 15-micrometer-thick etching resist 25 
was formed (refer to drawing 2 (J)). 

[0064](8) And by etching using the mixed liquor of sulfuric acid and hydrogen peroxide of the plating films 
23 and 24 of the portion which does not form the etching resist 25, carry out dissolution removal and the 
strip of the etching resist 8 is further carried out by KOH 5%, The wrap conductor layer 26a was formed for 
the independent conductor circuit 14a and the bulking agent 22 (refer to drawing 3 (K)). 
[0065](9) Next, the roughened layer (uneven layer) 27 with a thickness of 2.5 micrometers which becomes 
the surface of the wrap conductor layer 26a from a Cu-nickel-P alloy about the conductor circuit 14a and 
the bulking agent 22 is formed. Furthermore, the 0.3-micrometer-thick Sn layer was formed in the surface 
of this roughened layer 27 (not shown about refer to drawing 3 (L). however a Sn layer). The formation 
method is as follows. Namely, carry out acid degreasing, and carry out soft etching, and rank second and 
the substrate 30 is processed with the catalyst solution which consists of a palladium chloride and organic 
acid, 8 g/l of copper sulfate, 0.6 g/l of nickel sulfate after giving a Pd catalyst and activating this catalyst. 
It plated with 15 g/l of citrate, 29 g/l of sodium hypophosphite, 31 g/l of boric acid, 0.1 g/l of surface- 
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active agents, and the nonelectrolytic plating bath that consists of pH=9, and the roughened layer 27 of the 
Cu-nickel-P alloy was formed for the conductor circuit 14a and the bulking agent 22 in the surface of the 
wrap conductor layer 26a. Subsequently, the Cu-Sn substitution reaction was carried out on condition of 
Howe stannous-fluoride 0.1 mol/i. thiourea 1.0 mol/l, temperature [ of 50 ** ], and pH=1.2, and the 0.3- 
micrometer-thick Sn layer was provided in the surface of the roughened layer 10 (not shown about a Sn 
layer). 

[0066]in addition — replacing with a process (9) — the conductor circuit 14a and the bulking agent 22 — 
the surface of the wrap conductor layer 26a — what is called melanism - reduction zone, [ form and ] 
Between conductor circuits, it may be filled up with resin, such as bisphenol F type epoxy resin, and the 
roughened layer of a Cu-nickel-P alloy may be formed with a surface polish and also plating of (9). (The 
package sectional view showing a section in drawing 6 is manufacturing using this process) 
[0067](10) Adjust the resin filler for smoothing a substrate face. Here, bisphenol female mold epoxy 
monomer (product made from oil recovery shell, molecular weight 310, YL983U) 100 weight section, 
Imidazole hardening agent (made in [ Shikoku Chemicals ], 2E4 MZ-CN) 6 weight section is mixed, The 
SiOg spherical particle which is the mean particle diameter of 1 .6 micrometers with which the surface was 

coated with the silane coupling agent to these mixtures (the product made from an ADOMA tech, 
CRS1 101-CE, and here) By the size of grain of maximum size mixing 170 weight sections and defoaming 
agent (Sannopuko make, PERENORU S4) 0.5 weight section which below the thickness of the conductor 
circuit 14a mentioned later carries out, and kneading with 3 rolls, The viscosity of the mixture is adjusted 
to 45,000-49,000 ops at 23**1 **, and a resin filler is obtained. This resin filler is a non-solvent. It is 
because the agent between layers is applied in a post process, a solvent volatilizes from the layer of a 
resin filler when making it dry, heating and and exfoliation occurs between the layer of a resin filler, and the 
material between layers, if the resin filler containing a solvent is used. 

[0068](11) The resin filler 28 obtained above (10) by using and applying a roll coater to both sides of the 
substrate 30, It is filled up between the conductor layers 26a on top, and is made to dry in 70 ** and 20 
minutes, and it is similarly filled up with the resin filler 30 about the undersurface between the conductor 
layers 26a or between the conductor circuits 14a, and is made to dry in 70 ** and 20 minutes (refer to 
drawing 3 (M)), 

[0069](12) One side of the substrate 30 which finished processing of the above (1 1) by belt sander polish 
using the belt abrasive paper (made by Sankyo Rikagaku) of **600, It grinds so that the resin filler 28 may 
remain in neither the surface of the conductor layer 26a, nor the surface of the conductor circuit 1 4a, and 
it ranks second, and buffing for removing the crack by the above-mentioned belt sander polish is performed 
(refer to drawing 3 ( N)). Subsequently, at 100 **, it carries out at 150 ** for 1 hour for 3 hours, 120 ** 
performs heat-treatment of 7 hours at 180 ** for 1 hour, and the resin filler 28 is stiffened. 
[0070]Thus, the resin filler 28 and the side of the conductor layer 26a and the conductor circuit 14a make 
it stick firmly via the roughened layer 27 by removing the conductor layer 26a and the roughened layer 27 
of the surface of the conductor circuit 14a, and smoothing substrate both sides. 

[0071](13) On the conductor layer 26a and the conductor circuit 14a upper surface which were exposed by 
processing of the above (12). The roughened layer (uneven layer) 29 which consists of a 2.5-micrometer- 
thick Cu-nickel-P alloy is formed, and a 0.3-micrometer-thick Sn layer is further provided in the surface of 
the roughened layer 29 (not shown about refer to drawing 3 ( O), however a Sn layer). The formation 
method is as follows. Namely, carry out acid degreasing, and carry out soft etching, and rank second and 
the substrate 30 is processed with the catalyst solution which consists of a palladium chloride and organic 
acid, 8 g/l of copper sulfate, 0.6 g/1 of nickel sulfate after giving a Pd catalyst and activating this catalyst, 
It plates with 15 g/l of citrate, 29 g/l of sodium hypophosphite, 31 g/l of boric acid, 0.1 g/l of surface- 
active agents, and the nonelectrolytic plating bath that consists of pH=9, and the roughened layer 29 of a 
Cu-nickel-P alloy is formed in the land upper surface of the copper conductor circuit 4 and the through 
hole 9. Subsequently, a Cu-Sn substitution reaction is carried out on condition of Howe stannous-fluoride 
0.1 mol/l, thiourea 1.0 mol/l, temperature [ of 50 ** ], and pH=1.2, and a 0.3-micrometer-thick Sn layer is 
provided in the surface of the roughened layer 29 (not shown about a Sn layer). 

[0072](14) The adhesives A and B for nonelectrolytic plating which form the resin insulating layer between 
layers were prepared by the following methods. 

A. preparation **. cresol novolak type epoxy resin (the Nippon Kayaku make.) of the upper adhesives for 
nonelectrolytic plating 35 weight sections (80% of solid content), photosensitive monomer (Toagosei make, 
ARONIKKUSU M315) 3.15 weight section, and defoaming agent (Sannopuko make, S-65) 0.5 weight section 
were carried out for the 25% acrylic ghost of the molecular weight 2500, and agitation mixing of the 3.6 
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weight sections was carried out for NMP. 

** . — polyether sulphone (PES) 12 weight section and an epoxy resin particle (Mitsuhiro — 
transformation — make.) After mixing [ a thing with a mean particle diameter of 1.0 micrometer of a 
polymer pole ] 3,09 weight sections for 7.2 weight sections and a thing with a mean particle diameter of 0.5 
micrometer, NMP30 weight section was added further and agitation mixing was carried out by the bead mill. 

** . Agitation mixing of the amount part of imidazole hardening agent (made in [ Shikoku Chemicals ], 2E4 
MZ-CN) duplexs, the amount part of photoinitiator (Ciba-Geigy make, IRGACURE 1-907) duplexs, 
photosensitizer (Nippon Kayaku make, DETX-S) 0.2 weight section, and the NMP1.5 weight section was 
carried out. These were mixed and the adhesive composition A for nonelectrolytic plating was prepared, 
[0073]B. preparation **. cresol novolak type epoxy resin (the Nippon Kayaku make.) of the lower layer 
adhesives for nonelectrolytic plating 35 weight sections (80% of solid content), photosensitive monomer 
(Toagosei make, ARONIKKUSU M315) 4 weight section, and defoaming agent (Sannopuko make, S-65) 0,5 
weight section were carried out for the 25% acrylic ghost of the molecular weight 2500, and agitation mixing 
of the 3,6 weight sections was carried out for NMP. 

** . After mixing 14.49 weight sections for polyether sulphone (PES) 12 weight section and a thing with a 
mean particle diameter of 0.5 micrometer of an epoxy resin particle (Mitsuhiro transformation make, a 
polymer pole), NMP20 weight section was added further and agitation mixing was carried out by the bead 
mill. 

[0074]** . Agitation mixing of the amount part of imidazole hardening agent (made in [ Shikoku Chemicals ], 
2E4 MZ-CN) duplexs, the amount part of photoinitiator (Ciba-Geigy make. IRGACURE 1-907) duplexs. 
photosensitizer (Nippon Kayaku make. DETX-S) 0.2 weight section, and the NMP1.5 weight section was 
carried out. These were mixed and the lower layer adhesives B for nonelectrolytic plating were prepared. 
[0075](15) After applying to both sides of a substrate first the adhesives 44 for nonelectrolytic plating of B 
(viscosity 1.5 Pa-s) prepared above (14) using a roll coater and neglecting it for 20 minutes by a horizontal 
state, at 60 **, perform desiccation for 30 minutes and it ranks second. After applying the adhesives 46 for 
nonelectrolytic plating of A (viscosity 1.0 Pa-s) using one RORUKO evening and neglecting it for 20 
minutes by the horizontal state, desiccation for 30 minutes was performed at 60 **, and the 40- 
micrometer-thick adhesives layer 50 was formed (refer to drawing 4 (P)). 

[0076](16) The photomask film in which the black spot of 85 micrometerphi was printed was stuck to both 
sides of the substrate in which the adhesives layer 50 was formed, and it exposed by 500 mJ/cm^ with the 
ultrahigh pressure mercury lamp. By carrying out spray development of this with a DMDG (diethylene glycol 
dimethyl ether) solution, the opening which becomes an adhesives layer with the viahole of 85 
micrometerphi was formed. By exposing the substrate concerned by 3000 mJ/cm^ with an ultrahigh 
pressure mercury lamp, and carrying out heat-treatment of 5 hours at 150 ** after that at 100 ** for 1 
hour. The layer insulation material layer (adhesives layer) 50 with a thickness of 35 micrometers which has 
the opening (opening 48 for viahole formation) excellent in the dimensional accuracy equivalent to a 
photomask film was formed (refer to drawing 4 ( Q)). The tinning layer was selectively exposed to the 
opening used as a viahole. 

[0077](17) Form the roughened surface 51 by the substrate in which the opening 48 for viahole formation 
was formed being immersed in chromic acid for 20 minutes, carrying out dissolution removal of the epoxy 
resin particle which exists in an adhesive layer surface, and roughening the surface of the adhesives layer 
50 concerned In the about [ Rmax=1-5micrometer ] depth. 

Then, after being immersed in the neutralized solution (made by SHIPUREI), it rinsed ( drawing 4 ( R)). 

[0078](18) The catalyst core was given to the surface of the adhesives layer 50 and the opening 48 for 
viaholes by giving a palladium catalyst (product made from ATOTEKKU) to the substrate 30 which 
roughened the adhesive layer surface (a roughening depth of 5 micrometers). 

[0079](19) The substrate was immersed during the non-electrolytic copper plating bath of the same 
presentation as the above (2), and the 0.6-micrometer-thick non-electrolytic copper plating film 52 was 
formed in the roughened surface 51 whole (refer to drawing 4 (S)). At this time, since the non-electrolytic 
copper plating film 52 was thin, in the surface of this electroless plating film 52, the unevenness which 
followed the roughened surface 51 of the adhesives layer 50 was observed. 

[0080](20) The commercial photosensitive dry film was stuck on the non-electrolytic copper plating film 52, 
the mask was laid, the development was carried out by exposure and 0.8% sodium carbonate by 100 
mJ/cm^, and the 1 5-micrometer-thick plating resist 54 was formed (refer to drawing 4 (T)), 
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[0081](21) It ranked second, eliectrolytic copper plating was performed according to tine conditions of tine 
above (6), and the 1 5-microme|ter-thick electrolytic copper plating film 56 was formed (refer to drawinjg 5 
CU)). 

[0082](22) After carrying out the strip of the plating resist 56 by KOH 5%, carry out the etching process of 
the electroless plating film 52 pnder the plating resist 56 with the mixed liquor of sulfuric acid and hydrogen 
peroxide, and dissolution removal is carried out, The 1 6-micrometer-thick conductor circuit 58 and the 
viahole 60 which consist of thd non-electrolytic copper plating film 52 and the electrolytic copper plating 
film 56 are formed ( drawing 5 C V)). Then, the roughened layer 62 was formed in this conductor circuit 58 
and the surface of the viahole 60, and it was considered as the multilayer printed wiring board of three 
layers of one side (refer to drawing 5 (W)). Pd which remains in the roughened surface of the adhesives 
layer 50 was immersed in chromic acid (800 g/l) for 1 to 1 0 minutes, and was removed. 
[0083](23) The process of (15) - (22) was repeated and single layer laminating of the resin insulating layer 
150 between layers which has the viahole 160 was carried out further ( drawing 5 ( X).), 
[0084](24) The commercial solidering resist composition was applied to both sides of the patchboard 
obtained above (23) by a thickhess of 20 micrometers. Subsequently, after carrying out for 20 minutes at 
70 ** and performing the drying process for 30 minutes at 70 **, the DMTG development was exposed and 
carried out by the ultraviolet rays of 1000 mJ/cm^. And further, by 80 **, it heat-treated at 120 ** at 100 
** for 1 hour for 1 hour, and heat-treated on the conditions of 3 hours at 150 ** for 1 hour, and the solder 
resist layer (opening diameter of 200 micrometers) (20 micrometers in thickness) 70 in which the pad 
portion 71 carried out the opening was formed (refer to drawing 6 ). 

[0085](25) Next, the substrate 30 in which the solder resist layer 70 was formed is immersed in the 
electroless nickel plating liquid of pH=5 which consists of 30 g/l of nickel chloride, 10 g/l of sodium 
hypophosphite, and 10 g/l of sodium acid citrate for 20 minutes, The 5-micrometer-thick nickel plating 
layer 72 was formed in the opening 71. The substrate 30 is immersed in the unelectrolyzed gold plating 
liquid which consists of 2 g/l of gold cyanide potassium, 75 g/l of ammonium chloride, 50 g/l of sodium acid 
citrate, and 10 g/l of sodium hypophosphite for 23 seconds on 93 ** conditions, The 0.03-micrometer- 
thick gold plating layer 74 was formed on the nickel plating layer 72. 

[0086](26) And by printing soldering paste to the opening 71 of the solder resist layer 70, and carrying out 
a reflow to it at 200 **, the solder vamps 76U and 76D were formed, and the printed wired board which has 
a solder vamp was manufactured, 
[0087] 

[Effect of the Invention] As explained above, according to the printed wired board of this invention, 
densification of the through hole can be carried out and a substrate with few number of layerses can be 
provided. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a figure showing the manufacturing process of the multilayer printed wiring board 
concerning the example of this invention. 

[Drawing 2] It is a figure showing the manufacturing process of the multilayer printed wiring board 
concerning the example of this invention. 

[Drawing 3] It is a figure showing the manufacturing process of the multilayer printed wiring board 
concerning the example of this invention. 

[Drawing 43 lt is a figure showing the manufacturing process of the multilayer printed wiring board 
concerning the example of this invention. 

[Drawing 5] It is a figure showing the manufacturing process of the multilayer printed wiring board 
concerning the example of this invention. 

[Drawing 6] It Is a sectional view showing the multilayer printed wiring board concerning the example of this 
invention, 

[Drawing 7]I t is a B-B sectional view of the multilayer printed wiring board shown in drawing 6 . 

[Drawing 8]I t is a top view of the multilayered-cores board of the package substrate concerning 

conventional technology. 

[Description of Notations] 

14 Conductor circuit (conductor layer) 

16 Through hole 

22 Bulking agent 

26a Conductor layer 

30 Core substrate (multilayered-cores board) 
50 The resin insulating layer between layers 
58 Conductor circuit (conductor layer) 
60 Viahole 

1 50 The resin insulating layer between layers 
160 Viahole 



[Translation done.] 



i 



JP.1 1-307936,A [DRAWINGS] 1/6 ^— V 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .Tliis document has been translated by computer. So tlie translation may not reflect tlie original precisely. 

2.**** sliows tlie word whicli can not be translated. 
3.1n tlie drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 



(A> 




V///////A 



-la 



(B) 




30 



14 



if 



l!4 




A 



■30 



IB \A 



(E) 



so ^ 



[Drawing 2] 



JP,11-307936,A [DRAWINGS] 




[Drawing 3] 



JP,11-307936,A [DRAWINGS] 




[Drawing 4] 




[Drawing 5] 




[Drawing 8] 




[Translation done.] 



<i9)0*H«#fFjt <jp) <i2> ^ §1 # 11= ^ ^ (A) {ii)mmm&9i»^ 

-307936 

(BDinta* mm^ f i 

H0 6K 3/46 H0 5K 3/46 K 

N 





i^H¥10- 122942 


<71)ffllHA 


000000158 












3|i|SlO*(ig98) 4^160 




































WW W56 
































ft£^ift««sp»sytiBrdt:*fi-i -ftfT* 














(74) A 













(54) [^wco««v] #«:/u>hS3ii« 



(57) imm 

m^^m ] mm t^;^ h r y'n 9 o a tmrno 
--t- 1 6 ^o^ffiM^&a "yj:"? itcmwm 2 e a 3^?5 




1 

[0 00 1 ] 
[0002] 

<kZ^fim±(Dl^^>h(Df>^>^J^hnXi,^6, CO^^rj:^^ 

y^-tymm,tbx. 1 9 97^, lJ^^<Dmmmm 
mm] -^pcT/j p 9 6/0 2 6 0 8m,c\t. 

[0 00 3] ±ffl©se*^$BJc#s/>-«>^r^*;»fitR-e 

}g^^5■l±r^f'oTl^?■Cc ftP^. ^8 (A) cc7j^TJ:^^c 
>^;l'-j^:-;U2 1 6<D^> F2 2 6 a tC±H^<D^^*>rT 
5i^--»U«MfflOl^JS.'S5^ F 2 2 6 h^mar^tf^. m> 
SI 8 (B) Knk-r^'^liC7.)\y-i!^^-)\^2 1 6 0'^> 

F2 2 6 a^clBif«2 2 6 c ^/M.r^Wr*-;l/^iK« 
C^F^JB/N- F 2 2 8 b ^W^hX\.>fc. 

[0 00 4] 

[^Hj;&spi^iL.j:^i-r.5.i»jli] L/:?&^bi^j:3&5 6. 138 
(A) xum (B) tc^-Tfi^^e^aSco^^FJi^i^r 

^(o:^)V--t--)\^<o^m&^%mhx\.>fc. 

[0 00 5] v^-^j>mmt. *®flj©tp*cc 



(2) 1 1 -3 07 93 6 

2 

mj&^riic}-<^:yv'^'7^-^<-Y^mm,hx\.^h. m 

? 0 5 ti. ±taaMJcD*:^jcgB^ $ titcj^yv'i^-^h 

[0 006] */c. y^-^^mux\,t. aBM®>^^'> 
y'(D^^^ hmm<D^^:yy'i)^^<^^fS.^tix^>^o cn 

\:^)i^\'rvy'^umt<Dmm^mb<. m^. mm^» 
^» c<Dfcit. m^mm<DJ'<y ^-'jmmc:^\^>x\t. 

20 (Dt:)i¥Tyy'M^m^mmibx\.^fc:. mt. ^Wcot* 
W{^&>^^tbX\^>rj:\,\ U^^L. aRCDtVU FT ^:;::^'5B 
TSStc j5X $ ^ ;^ - ^ ;^ co^^^^WI $ n 

mmo:>}:^)v\'ryy'mmm(DmwL^i^^^ts:^iri\t 
rj:(^tj:i^mcm^x. mmmom^fcmmtmbi^mwi 

30 /Co 

[000 7] HPi^. fi£*S»J<D^»:^y > hiBS^S 

':;^-~i^mm ^c^^^xu. ^^i^h^Tyy'mom^^m 
[0008] ;*^Bj^s. ±mvfcBm^m^r^tcmc 

40 JUFT->:?-»CDHaJ&^5l^?5^*«:7'»;>FSBJRffi^ 
[0 00 9] 

50 [0010] ^mno^my »; > bE^sta, Mwm^ 



(3) 

3 

iB8?n/cl^;l'KT^:;:/B3SJS?&i^$^$nr^cO. tufa* 
[ 0 0 1 n *^§|tD^B::^y > hBe«l«^t, r^rSS 

[0012] ^nKD^. ^»iaK<DSS(Z)i^jii--cogi# 

0 L aScDI^^O f ;V F r :7"Brtf ^ c i *5 

Si??i5^'r€)Cir% ^iJRc;^»sij&cji^iS5n-5tvuF 
mrnxj^mmB^^n^ tf;i. f t ^ y'tmm<Dmm.^ 

0 0 nmUyifiiSl^X^^, 7 0 0 Mmfi^Tit- 

:7- u X L/ r b-r ^ c i J: 0 ^ n o 
[0 0 1 4 3 $:|feg|CD^Jl:7-U > MB«KT?XJl.--7i^-- 



1 1-307936 

4 

atijL. c<ommbfc^mn'f'^:fYLx^0±(icjtm^ 

tl^m»m<Dit>^^mt-mt^6tc}^. PCT (pres 
sure cooker test) <D j: tj:M^^J:mU0U^f^TX h 

mwmt<Dmmxmm^m^vfiC< <rj:^. s/c 

^iMmt . igffiCc^M ^ n/c X * ;v ^ 
[0 0 15] ^ISS^iOr^S. ffi. as. TJl'^^ 
e-T-S^S. 0. l--bO um:^^J:\,K COmMt. 0. 

I um^mx^^t. smmt^miti.xmn^^M'r^}^ 

^ftStC*tUr3 0-'9 0wt%;^Ul^o COffiSi^. 

[0 0 1 6] ffiffl^n€>1f}flgiL/Tt*. l^Xy'xy-Jl/ 

> (PTFE) ^O:? ^:^^1SJflt. t^XvU-r^FFUr 

(BT) fSMI, FEP. PFA. PPS, PEN. 
PES, -t-fuy, r^5F. PEEK. PEKK, P 

Ertj:a^mmx^^. mmitbx\t. -(^^v-)}^ 

[0 0 1 7 ] TgSfiJibr^, NMP (^;l/v;L/^^;Vf 
F>) . DMDG (yx^v><^U::i-;l/$;?^^;l. 
x-r;U) , i^U^zUV, 7K l~X{i2-X«3~<D 

^5^;l/-tePV;V:/T-teT'-- F. ^V. 

[0018] c(o%mm. ^m'^'&x^h^ttimt. 
[0019] :^mm<o^m^') > MBSter^s:. %m\\ 

tmmm^ifrhx^m{^nfAti^^^Lu\^^i)-^hx^ 

^t. ^(Dm±\icnM^'o^x'Bf&^nhmwm\t. w- 
im^cotuhf^ip^fc^. mm^<D^i^^tmmijx 

-ofcK^-r^. c<D}^. mitmmm^nx\,^^tc(Dj: 



(4) 

5 

[002 0] ^fc. *?fega{c*5i^r, ^mifw:^j\^-t- 
)i^^^(Dmwmm^cnm l tcmtm t mmcomtmm^ 

10 

[0 0 2 1 ] C(DJ:'>rj::z^)l^7i^^}l^m^mWm<O0: 

mf^cmf&^ti^mtmcom^it, o. i-i OMm:i0^j: 

^^^mmfiCxmmbtct(Df)^j:\^\ 
[0 0 2 2] cnh<D!im<D':>i^. mit (mt) -m^ 20 

(imftCj^^ymXitt. NaOH ( 1 0 g/l ) . NaC 
10, (40&/1 ) . Na, PO4 {Bs/D^m 
im (mtm) ^ NaOH (l Oe/O . NaBH* 

{eg/ 1) ^MTtmtr^. 

[ 0 0 2 3 ] mtm-miimmtf<om^7mm^ 

Cu + Cu (II) An ->2Cu ( I ) An/2 

2Cu ( I ) An/2 + n/40, +nAH (XT 30 

H>) -►ZCu (II) An +n/2H, O 

Aumm (^ly-vmtLxi'^m) . n\tmmcv^ 

So 

[0 0 2 4] c<oiimxmi^>^ti^mr.mHmt. r^/ 
m^:. ^mmt^^'^mit^^ic.^^omim^ijxi^m^ 

5 tJz'y-^v. 2 - x^^ji/^' ^ ^^J-)}/, 2 - 
~4-^^;v>r5 5<^v^-;v, 2-:7*r:;i.-f ^^v/- 40 
;k 2~^>-f^t>;U-^^^V-J^J^j:<!::^Ul^o CODTl/ 
-Jt'SScDSinaHmcD^WS^. 1-15 fia%;Oi J: 

[0 0 2 5] */c. Mwmx. mm^mm^'±^ic}t 

Wis :7*af:t>K. S&K. T^U 
^V^JVK, vu>f>K. SS«M. » 



iRpga^ 1 1 -30793 6 
6 

U^t^im'^^^^K c<DW«KO$WS:». 0. 1- 

-^isft«. moimxmmL. wmt^^oxmr^m 
^»trj:-^x. ni^mommc^^'r^. ^/c mwm 

[0 0 2 6 ] c<o^mm-mr.mmm^^t^^:^^:^^> 
-Y^^-^i*. mi. mt-rhvoAfjia^^mmLx^i^x 

^S. ^^ay>>f5^•>fi», 0. 0 1—2 OM%:0Scl: 

[0 02 7] c<Dmm''mr.mmm>tDtj:s:t.y^> 

[0 02 8] */c. ai-^'V^r;l.-T;>3P^ie.^cS*M*^ 

^<D}i>r>^fmx\t. mmmi'-4o s/u mm^^^ 

^;l/0. 1~6. Og/l. ^x>Kl0-'20g/ 
K y^y>K«l O'-l OOg/K t-^mi 0-4 
Og/1 . l?fflfg14M0. 0 1-1 0 g/l7!P6!ft2>iR 

[0 0 2 9 3:2|s:^B^ic*ji^T. t^;v FT :/ie«IBrffi 

i^^m^>^ctt^x%^o tmimmmtvx\t. 

jj<y :7*::.U>x-7^;l. (PPE) )^cC i'j^^^ffiflir t S • 
-V (PET) . riiv:^j\^y:t> (PSF) . ij^y^x 

j:.l^>;:^;V7-f F (PPS) . mmiM^Vy^:='U> 

(PPE) , ^^Vs,--v^JV::^;vy ^> (PE 
S) . Jj^yx-f-;!.^ (PEI) . ^sJjy:^^u> 
(PPE S) . 47 •:^{t:c^u>6:? -^it:/ 

U>Jtg-^f$ (p EP) . 4-7 >;;^tX^U>^^•-7 

pnr;un=^^'itg^^ (PFA) . 7t<y x5^u>:^-:? 

t$ru--h (PEN) . *yx-'^;l/X-'f';Pir h> (p 

EEK) . ^y:e'u>' >^««M5^cCi^;^)^^gmT?§So m 
mmmmtm-^mmsR^co^^wtLxict. xji<^i^ 

««|-PES. Xj3<+t/^flg-PSF, xs}<=*->>«BI~- 
PPS. X7K^-^>fiS^§-PPES:^cCi'75)^ffiffl-CtS. 

[0 03 0] *^B^T{^. mmmnmmmtLx:^y:^ 

:^7J^^t3;?;$aPTFE. P;^SaP P E . 



7 

[003 1 ] *fc*%M{c*ji»-c> mwmmimmt 

ffl^ fcffiT&JJ^fiSt? * S 6. -C * e . 
[0032] ±ia5R«W»o*ffl^)!pj{C*JV>-C. iRFK 

1 0 tini<om^w^fim^<ommi^w-immfi2 wmet 

~0. 8 ;zm©ili^tt^flgl9^<!:¥^S**0, 8 (im 

[0033] J^J^I^fCfel^-C. gS-HnrS^tcjgfiSS 
[0034] 

^HaTSteS 0©a®Riy'«H«:fcr;l. KT f :7"B2«a« 
90A. 9 0B*q^fiS3nri,>S. ^tr;l'brf :?"fl|9 
OA. 9 0 Bt*, T^-JWe ORD^Ji^llSgS 8CD 

mmsntcmismmmimbo /i-^ t*-jv i e o 
jRum»m^ 1 5 8®msnfc)iraiWBi*Si»s 1 5 0 

[0035] ^ffiffldfCtt. ICf-y 7•o/^*> (El^li 
■T) 'N«iKt-5fcS>®i|£ffl/07'7 6U*!Jl^fiS3tls S 

6U55i^©3itftiiiiJS*s. s«®nji:^iS]'^ifi]y-cse,«s 
Stitri^S. ^fli]®br;vhr5»:?'J19 OA<h«<Hoif;v 

hT»:7'H9 0B<l:W. 3TSK3 0 (CJI^fiSSnfc;^ Jl- 



(5) !|$ia^ 1 1-307938 

8 

[0 036]fi|J%. fex;i'-*";n 6«c«^^jafiJ2 2 
*S3te«t3n. ^at)?fiJ2 2©X;l'-i^-JH 6*>6©S 
aiffl*ai^J;')K3**S2 8 a*i}i5JSStl-C(,>S. 
•c. K^#ja2 8aK:> ±)affliJ©-'-?'fr!j:-;i'6 o*s« 

160. /N*-i"rAf>-;n 6 O'N^iKstifc^f* 

IlKl 5 8«:4^Ba.'^'>7'7 6U, 7 6 D*sS5fiS3n-ri» 

10 

[0 03 7] m6«:^-r^myv>vmmmo:>^r^u 

3 0C!>sFMia. BP%. 06cfi©B-B»r®^07te7j^ 
•r. CC-C, X;l'-*-JH 6F«i©3!c«S!l©±ffl'J{CJgfiS 
3tx53Si$B2 6 aa. RJ^fCJ^RgSn. las^SML/ 
T±aiLfc<J;^i(CteSS»JH2 6 a'N.iaSA^T'-^-JUe 

o*iffiiBSSn-ci»s. coJc^Kffi^-raciT. ;^;u 

-!^-;H 6ii:±©M^^H8 (A) Rc;il8 (B> ^ 

'0-mbx±mi^tcnm^-<^ h'2 2 e b t Lxmrniibsb 

20 ;H 8Aie»'f-l'T!^-Jl'6 O's^iK-rSfceftCrtJl/N"';' 
K2 2 6 b*#J)aL/!5cl»©-C. ;^;U-!f>-JV l 6©^> 

Ol^^c^^tP.^l5x;^-!^-^-;^ 1 6©iEses?: 
[fii±3-i+S c t (c J; 0 x;^-J^-;^©l@:Sfi•^>•r c i *J 

[0 03 8] ^ni9>;^, ^^*liIK©a«®^1•J^'^©f I* 
Hb^r^ffi, ^B©W:75i©l:^Jl' Kr s> t^'JS 9 0 A. 9 0 

>hmmx\i. ^ffi©m!K®''-?>7'*>6©ass*5i6^ 
snstJi-Fr 7 7'iei^g9 0A. 9ob-c, pd-^- 

Jl^/S3n4tr;VFr f 71B«IJ19 OA. 9 0B®BIS* 
[0 0 3 9] ia6(pK^-r3TS^3 0-CBv XJlz-.t- 

-;v®t:i»5^l3:8 0 0Mm-e*.5*i. fcf»g^«7 00 u 
micVnc-rzctamtLi^K 7 00 MmJWTi-rsc 

40 i*i-C*> <t#IR*il^fc^ffl*>6«MOtr;l/Frf 7* 

[0 040] giti^#. setc^r^-BT-y^FBSiUS 

■^>:^«:•ol,>r-w%^cf•r:a«cW^cii^?3•r 
Jj^.S^JB:/"; > H2«l«®$li3e:5fiE(cM'r ^> fc©-c* 2> 

[004 1] (1) =ITSS30®{^S 
50 3TS«W. 7->;7-Ui/!£S?)BU-CJi5BS3*l.&. m 



9 

x;j<4^'MI> 5 fX-7P^ 5 K h VT 

X y-r ^ c <b tc J: 0 is^s 5r->4l8Wfc«>o*ffi 

[0 04 2] (2) XJl/-!j!-;H 8CWI5^ 
Mffite J: J/SK^ffiK o 1 4 Sa L- -c ;^ ;b - * - 

[00431®. ;*:(C. Jl^WCD/c&iCS^Ao #4tf 
(3>. ^L/-CS6{c> ;^;l'-;^-;H^M*}J:cK^j!?s?)ot 

[0044] ( 3 ) 5^a?fiJ©^iA 
®. tirse (2) r?^fiSL-fcx;l.-!^-JH 6K. tSiEL/ 

[0 04 5 ) c©^wjSf>j{c«> ^mhii-tmmcommti 
[0 04 6] ccDj;'>!Sc3tatsija. m«. J!jit®^# 

K: 1 2 OPa • s. T.^-V^^^^: 1 3mm/s e 
[0047]©, x;U-!t:-;l'*>6tt;^ttiL'fc^«^i]*! 

[0048] (4) *ft:)12 6 a (^a=3T3i«±©» 
0). frta (3) -C^tifbL.fcSKcDafflKftilSm^'WJ? 



(6) i^M^P 1 1-307936 

IX) 

X 5; i'vS-cSPI^S-r S c t J: 0 . ^ttHKSP^ 
10 *J J: iy96«SiJ 2 2 *a 9 2 8a 8P»i6Ji5fi!«T'5 . 

©7K?§?S75iJ:(<i. 

[0049]®. -e-u-c. x-^g=->i9'uy'x h^iUBtL/ 
•C. itiUfcSSftlilffi 1 4teJ:cX5i*B2 6 a i L/fc 
f^. *©^{*11ES1 4te4:C;'«#)i2 ea©«ffiK. »I 

vcM 2 7 'tmm-r^. mwmm 1 4*$ 

^jB2 6 a©«fflKmH2 7 ^mmi>t. ^<om 

mLfctisKi-vi>*) . m^it (.mit) -^mm. *tt^;^ 
^^■o^. *st>Gx-^5^>i/'u-c-fl5fiR-rs:^j^cir*it 

[ 0 0 5 0 ] 3 mimic, mm^m<om^mz e 

7*y-;l'AllX!i<+i/;^J|, f x ^-^VF^xsH 
'^i'lSfll^i: i'© e;^ 7 X ^ -;uMx!j<+i^«}fl|. ^ s 
V-;HS{bfiiJ*5 J:!:X3!S«ie^j!»6>3:S«flS4ffil9-r* c 
itumftbi^K tfX7:cy-;l.Mx!i<=^^i^«SiB. ttS 

40 m{cgw*JB^ffl«:ffl-(b»*g9:WSc:i*sM*Ui». 

[0 0 5 1 ] ^jte. ^»ra©flJjjS7^tei tr. t<T©x 
s4Sffl-r-5ci*5-ct«,. Bn-^, wia (1) - (3) 

©XS%»7L/cSfiK»o#Ut?;^hi&}i5fi!JU. ^xur 

i>'*»jagB^%j^fi£u. cne.©^ft±cc. jj^-^^^fb 
*>!77v^biS. *>^7 9fb*3jlBJ> ■^T'hv^ie. 

St. feotus^:;^ ^©iibotpy;^ hT© 

50 f->4fl?fiSL.. 3e.(c. 4iBa»-3t)l5%*<?7>:.K7j< 
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[0 0 5 2] (5) mmmmmmso. mwmm5 8 

^^^^ hr^ct^cj:K^mf&^n^o 

[0 0 5 3 ] 0, c(Dmmmmmmmf^cws.^n 

^rmo:>mwm9& (x;v-^5^-;v) tom^^mm^m 

m^{t. mm^mitmxmmbxmmimmm'(o^^ 
mRm^m^brmit-r^. ^yt, mmimmm^m^ 

mamm^^mbfcm'^xh. ^u^m. M^ytfym 

[0 0 5 5 ] '^x^c. mmm^':>^mo:>mmm^i'i^ 
6. c<D^m^tbx\x. ^^^i>^j>.. s^. a^. 

[0 05 6]®. ;RtC. BHI««S»6J|»H<D^ffl{Cj»«)» 



(7) JRf^W 1 1 -30793 6 

12 

2s?>o#«rJ6L, ^®(i:Mm«?es?)o|fIR5 2J&fl5^-rs. 

^}iA^^^:^^-hbxm^. mmmM.bxnm^ti 

5-30 /xmjO^J;C^o ^«c:fo\ m^XltWM^'^^^tC^'O 
[0 05 7] 

iai-ii5^#MLrj:<*e«jici^?a'r^o 

(l)WSO. 5mm©:^/^;5;x4<+^>«}fl|^:rctSBT 
OcDMHtC 1 8 iim<DmSl 2j&5'^^;t^- h^nri^'S 

mm9mm3 0 A^mmmtr^ mi <a) # 
i:7Km7KM?g-cx 5^ > ^mm b . mitmm 1 4 

30 ■r^):3rS^3 0^#/c (SI <B) ) . 

[0 0 5 8] {2);?:cc, =irS'E3 0{cf-y5='iHra6 

0 0 jLdmTilSS 0 0 tim(OMMJll 6 ^ F V;PT?fJ?L 
b mi (C) #M) . >M^-C. 

o<o±m^c2 iim(Dm^mit>'o^mi s^mmbtc 
mi (D) #M) • 

EDTA 150 g/1 

mmm 20 g/i 

40 HCHO 30 ml/1 

NaOH 40 g/1 

a. a 80 mg/1 

PEG 0. 1 g/1 

[0 0 5 9] (3) mn^ {2) xmrnrnm^-Dtmi s 

^2 0*. 7m^>b. ^mbfcik. NaOH (1 0 g/ 
D.NaClO, (40 g/1) , Na, PO, (6 

g/1) imim (mm) . NaOH (i og/ 

50 l).NaBH4 < 6 g/ 1 ) ^^jSTCfSif ^K^kSTC 
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10 



mmifcmtm2 o^mmc mi (e) #m) • 
CO 06 0] {4) '^x^. w-^nuio nm(omn,^^ 

2 (F) ) o -eor. 8±H<offl{[:Ji2 0*5cfco* 

;^;l'-*-;H B ti^ab/c^JK^J2 2^, #6 0 

oo-^jibmmm (HSJiit^sa) ^fln.>/c^;unf> 

^M?:¥ifl{bU/c (112 (G) mM) . COJ^^CCL 
"C. i 6 ©rtllHiS«l35«SiJ2 2 tffiU^ 

1 8 0 1 
8 0 s/l 

1 ml/1 

®JS^K lA/dm' 
B^ra 3 0^ 

[0 0 6 3 ] (7) ^ffi^l 4*5cfc?:>'2»<$]i2 6 acL 

'^-r vx^^ifcttaur. 100m 

J /cm' r^nye. o . a %^m'r v v ^^vm^m^ 

L/. I 5 ULm(0:t^y^>^Ui>::^h2b^Bf&hfc 
(02 (J) #JIS) o 

[0 0 6 4] (8) -eOT. X':;^>:i/U^;^;^h2 5^ 

ff^^LT^^ci:t.^si5:S'c:)j?)-3t)«2 3. 2 4^, mmtmm 3o 

h 8^5%KOHrifJgiI^*b 
&fi:L/c*{*liISS14a4dJ:a^?DaffiJ2 2«:ae>« 
f*«2 6a^?|5«cL'/c (03 (K) #M) a 
[0 0 6 5] ( 9 ) y^CC, «f*[pIES 1 4 a *5 J^CJ^^JKS^J 
2 2^a^«f*li2 6 aCD^SiCCu-N i -P^5&^ 
6?!S'5ffS2. 5/zmCDffl{tH (UnflH) 2 7:&?i5JS 
0. $e)CCCCDffl>ft!12 TCO^MCCil^O. 3umCDS 

nm^nmbfc ms (d #fia. mi', snsccoc^ 

BP-^. S«3 0^^Mfl§L/ry7 

mJ08 g/1 . 1»^:^>;;^;V0. 6g/K 

^XMy>M:^hU'?A2 9&/K sf^'i^KS 
1 ^H«14SiJ0. lg/1. pH=9:6^6)^j:^ 

095^^2 2^a^z»f*H2 6 aCD^ffiCCCu-N i - 
P^^<D3H{t»2 7*Si't/Co oi^-c. j^«i:;7-^^k;^X 

0. 1 mo 1/1. 5=-:*'J^5Rl. Omo 1/1. iag5 50 
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*ft»2 o^/^UT?slI^c?6^«Li^s«3 oitf^o 

[0 06 1 ] (5) mfia (4) -C^ffl^fcb/cSSSOS 

ffi^c, ^^'^t^^Afm (r hf'«:^^>Si) ^{^^L. Mia 
(2) (o^mm-^^rmmmmit^-^^^mrctK^ 

mi (H) #M) . 

[006 2] ( 6 ) "^(.^-C, «TO^fft?«»iH8?>-9 * 

^sfeu. m^i5um(Dmm$n^^^m2Ar^nmv. 

1 6k:^5«sn;fe5S«SiJ2 2 4a^«»JB (n?^c??x;v 
-^--jv^VFirjr-S) 2 6ai?:i:SgI$»^?fJjSl^?t 
(1112 ( I) ) „ 



O'C, pH=l. 2cD^'CCu -S nS^SJt.^i*. 
fflitill OCD^ffitCJlSO. 3 Mm(DSnS^g:t:f/'c 
(S nHK:oiiTt3:S^SU3CciO « 
[0 0 6 6] 3^cC*5. XfM ( 9 ) l^CiX^X. m»m^^ 1 4 
a^c5j:D^'3t«Sii2 2 ^a^^»li2 6 aCQaMci^t>Kt> 
^Hffc-STcW^ff^^L/. «ftliIISIfflccfcrx7xy--;u 

(9) (jj&'^t^Ccfcocu-N i -p<^^<omtm^ 
[0 06 7 ] (10) mmmm^mfit'r^fcitxDmm 

^i^^yv-- (fflffcS^xJl'W. ^-T-SSIO. YL9 8 

3U) loosMSP. ^^^v-'jmitm mmim 
2E4MZ-GN) emmm^m^i^s cnn><om 

ifititcW^mmi. 6 iumCDS i o, a^t^fi^ (r f 
vf-^i^H, CRS 1 1 0 1 -CE. CCX. 

cD:^^sw^asT^^ftiissi 4 siom^wftr^) 

17 0SS«i5. r^ffiiSPJ (I^V-/-:^^!!^. -iUy--;l'S 

4) 0. 5SSgiJj&S^U. 3*n-^;ucrffij|«f 

iCCJ:D. ^<Dm^m(0^m^2 3±l'CX4b. 0 0 
0-4 9. 00 0 c p stcpMur, tSfli^«S«m# 
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[006 8] ( 1 1 ) ±ta ( 1 0 ) ^mcmm^mmz 

%mb. 7 0'C. 2 0^^K-C^;^S-l±^ <0 3 (M) # 
^) , 

[0 0 6 9 ] ( 1 2 ) ±fa ( 1 1 ) (D^m^^^fcSW. 
3 0(D>tH^. #6 0 OcD-<JUhW«*R (Hita^t^ 
*?) %fl3t^:rc-<;i/Hf>^-WS«:^fj, «f*Ji26a lo 

comm'pmm^i 4 acD^mcc««§^fssij2 s^^^^^e 

ct'2)«^m»9»</c«&0>'^7«FFS;S:tf 5 (03 (N> # 

M) o ^xi^r. ioo"crmra. i2 0"CT3B#fti 
1 5 0 'cn mm. i s o -c-c 7 mmmmim^n o 

[0 07 0] cocfc^ccbr. mwmzd a, ^ftloISg 
1 4 a(omM<Dmitm2i ^mi:oxmm,mm^^mit 
-r^ct^. mwmmm2 s tmwm 26a, mwrnm 
1 4 eiO:>mmti)mitm2 7^itbxmmc^msM 20 

[007 1] ( 1 3 ) ±ta ( 1 2 ) (oumvsmhfcm 

cu-Ni -p^m^^^fx^mtm mam) 2 9^m 

^0. S^^C. ^(Dmiim2Q(OmS(^»^0. sum 
(DSnm^m^^ ms (0)#M. fib. SnStCO 

f*. ?«»jfil8e/l\ ^;^^;V0. Bgr/l, i^s, 

>K1 5 &/1 . b »;^A2 9 g/ K 

^^3 1 g/K SffirStt^JO. pH = 9:«i> 

^o:>mtm2Q^mfSrr^. ov^-r?. >i^'^>'':^fbxx 

0 . 1 m o 1 / U ^-^^m^ 1 . 0 m o 1 / K fiffiS 

0°C. pH=l. 2co^f^rCu-Sng}^JSt£^i±v 
fl<t®2 9CD^ffiCc;¥$0. 3 MmCDSnB€:S:t:f5 
(S nJB^cot/^TtiElTj^bi^arlO . 40 

[0072] (14) mmmmmmm^Bmr^mmm 

^m25oo) (02 b%r V Mtm^s dmm 
8B mm^Bo%) . as^t§^^v- (ms^i^s r 
ux^y^:KU3i5) 3, 1 5SMSPs mta^'j (1^>>^ 

S-65) 0. 5SmS|5, NMP=S:3, 6SS 
©. ^Vs.^f')V:^JVy^> (PES) 12SSg|5> i 50 
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teSl. 0/umCD€>CD*7. 2*»g|5. ^±^eflO. 5 
um<Dh<0^3. 0 9msa5. ^?l^L/cfg. $6CCN 

MPsosjKP^jg^jjDL/. \^-x$,)vxmnu^Lfc. 
(E), ^ y v^-^'v^ft^j (Ega^bfiRK. 2E4mz-c 

N) 2SMSIS. TfegBteM (^^^*:^'^+*-S!. -f^V:^^^ 

r 1 -907) 2mMm. ytmmi ca^fb^sj. d 

ETX-S) 0. 2mSS[5. NMPl. BSS^P^WJf 

[0 07 3] B. rm(Dmmm^'o^mmmM(Dmm 
^M25oo) (D2 5%r^vMm^3bmm 

a:^';i^;^M3 1 5) 4fiasi5. m^^M i^^^-y'^ 
t«. s-6 5) 0. SmfiSB. NMP*3. BMSP^ 

0. JtJy > (PES) i 2MSP. 

ttSO. 5 MmCD*>©€:l 4> 4 9SMgR. ^m^^htc 
R $6tcNMP2 OMMSB^^SPb. hr--X^;Urt« 

[0 07 4]®. ¥'j-)\^wm mm\mm. 2 
E4MZ-CN) 2m.mi. ^m^'\ (^^^^-^-i^- 

SS. -/;l/Af^-^T 1 -9 0 7) 2Mfig|5. ^KitSSriJ 

(S:2|^^b^m. DETX-S) 0. 2milfP. NMP 

[0 07 5] (15) wmmm^c. ^-r. mrta ( i 
4) xmm:ijicB(ommm^-^%mmA (ttsi. 5 

Pa • 5) 4 4^P-;l':3-3r^«l^r^^b. 7j<W 

2 0 %mm. 6 0 'cr 3 0 ^(ont^^n 
^xc^-t^v Acommmib-o^mmmm cimi. op 

r2 O^KI&ab'CTtr*^. 6 0-Cr3 O^c^^gtS^tf 

(p) o 

[0 07 6] (Id) ^mmBo^mjs.ofcm^(Dw 

jVA^Srffi^tS-^. jaffiEE*«S*rtcJ:0 5 0 0mJ/cm 

0. S«»J«CC8 5Min4»0D^Wr!j^-JVii^3:*MP^ 
ff^lSb/c. ^iSS«*®]Sff7Ka8mc^D3 0 

OOmJ/cm^ "TK^feL. lOO'C-ClBfra. -ecDft 
1 5 0-Cr5^racDj3nJKl$ira4-rSCitc<i:d. :7 4-h 

r*-;i'0iiSffliaP4 8) :s:wr^;iS3 5/imcDaffl 

ffii»«Jl (g!«S(IH) 5 0 4?&fiRbfc (04 (Q) # 
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[0 07 7] ill) J^^ryr^-M^fmmn48^j[^ 
i&btcmm^. ^nAmcc:2o^ffl»«L. mmmmm 

(R) ) o 

[0 07 8] (18) ^mnm^mmm 5 

Mm) ^tfo/cgffi3 O^C>?^L., /^"^'e^^^AtiS^ (T h 10 
T"^:^^!?) ^'f^-^-r'2>CitcJ:{:3. ig«r^JJ15 0:foJ:?>' 
>'^Vr^^:-Jl/fflm4 8C?:)^M^C«4gS1^:^{^-^U?'c„ 
[0 07 9] ( 1 9) Slria (2) <h|5lD*iJ?S<^)*ft^»PJH 

(s)#M)o ccz)i#. immm^'o%m'o^\m^'^ 

[0 08 0] (2 0) rPISCOSSiettK •5-^:7 ^Jl/AJfetl 
OOmJ/cm* TSp^. 0. %%^Wr V hrcn. 

(04 (T) mm) o 

[0 0 8 1 ] (21) miis ( 6 ) ©^ff tci^^o 

5 e^Jf^iSUfc (^5 (U)#M)„ 
[0 08 2] (22) J&otbt;^;^h56^5%KOH 

S5 o t M 5 2 t «ffii{h7klgCDii^?Sr X ^ > y 
•otIRB e*^e»%^WS 1 6 iEim©a«*iaiiS5 8S0f/>- 

-rr*-;i'6 0%j^i?K-r^ (1115 (V) ) . 
ig^f^EllS 5 8 Rc>v^v r li^-;!^ 6 0 cD^BCcffii be 6 

(05 (W) #Rg) . MlP^Jji5 0cD5fI{f:ffi^c^ 
-:?Tl^^P d€:i'PA®t (8 0 0 1 ) tCl-- 1 0:^ 

[0 0 8 3] (2 3) (1 5) - (2 2) CDX@^I^»9 

jgur. r 1 6 0 ^^r^mmmmmm i 

5 0iS:S6(Cl»SJlL:^c (0 5 (X). 40 

[0084] (24)±fa(23) ^mzwmsomm. 

afe^Ui^c, 7 0-Cr2 0^HI. 7 0'Cr3 0^ 

racD?g«ltefi^tf -:>/cfg. 1 0 0 0 m J / c <0%^\- 
UXWtXj. DMTG^^i50i}ML//Co ^UTSeCC. 8 

o-c-ci^K. 1 0 o-c-ciB#fffl. 12 0-crmra. 

1 5 o-crs^wco^frrijossinjiu. m^7 1 

:^%1PU;rc (||Pa2 0 0 Min) y;U^-^ Ui^P^ m 
(;ii5^2 0 am) 7 0%fl^^U/c (I 
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[0 08 5 ] (2 5) yctc, v;b^'-U^^;^h;i7 0^ 
ff^iS;Ufca«3 0^. ^{t:=-';'^;U3 0 g/K 

>®:M- U^A 1 0 g/l . i^Ji>^:^ h y 1 0 g: 
/1 3&^63fe'SpH= 5CD*|li^:::,2,>r;l.is?)o#tg^C2 0 
^r^mSLT. m§l57 UC/¥$5MmO:^v^;l'2s?>o 
^117 2^fl5^b/c. 3 6»iC. ^<DSfi3 0^. 5>r> 
^t^;^ V^A2 g/1 . *{tT>'=t-^A7 5 g/1 . 
i^x>K:M- 'Jr>A5 0 ff/K *c^U>®:^ h 'j'^A 

1 0 g:/ 1 7&^^J^j:^»mft?^i*o^?gtC9 3-CCD^ffr 

2 3#Krf?tL.T. ^^:;^;V2i?)-.#ll7 2±«:i?3 0. 

0 3 \im<om^>^^mi ^^'B^IjIc. 

[0 0 8 6 ] (2 6)-eL/T. V)\^^-\yV'7.\mi ^ 

(ommi ^^^/c'^-x h^&w»jb-c. 2oo-c 

-CV >'a-•r6C<!:^cJ:0^^^/cVO:7•7 6U. 76D 
[0 0 8 7 ] 

[0ffi©ffi#nciJiig] 

[03 ] :*:%BjcD^JSWc^'5^«:7'y > hBSJK«<D«t 
[04] *^M<7>|ISSWci^60a:/';>hS3S«©»{ 

[0 6] :^mno%wmi%^i^m':^') > mbks*^ 

T»rS0r*>^o 

[07] 08CC^^j^)B>^y>H5IS«<?^B-B»Tffi0 
[08] fie*RS15tc«^^S'>^-*>:;?S*RcD^^:3TStS 

1 4 »*I1ISS («f*ll) 

1 6 

2 2 ^«?f»J 
26a 

3 0 3r»« (*^»=jrs«) 
5 0 mmmmm 

5 8 ^f^^ia^ (Mwm) 

6 0 ^^>fT3^-;l/ 

1 5 0 mfmmmm 

160 
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